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Ul^IIT I 



FUNDAMENTAL CONCEPTS OF ALGEBRA 



An introduction to modem mathematics is presented, 
followed by discussion of three basic algebraic concepts : 
sets, relations, and operations* All behaviors will be 
performed under test conditions: in clasc, without open 

books or notes, and all work is to be shown without 
scratch paper. 



I Goal: The student will understand the basic 

elements of set theory. 

Obiective: 1. The student will define what is meant 
— by A = B where A and B are sets. 

100 

Sample item: Define what is meant by 

A = B where A and B arc sets. 

2. Given a list of pairs of sets, the 

student will relate the sets, A and B, 
in each pair by showing whether A B, 
ACB, BCA, A«B, or BcA. 




Saraole item: Write 1 if A = 3 

2 if AfiB 

3 if Bfi-A 

4 if A<iB 

5 if BCA 

6 if none of the 




above arc true 

A = (integers/ ^ 

B = (integers greater than zero/ 
A = (integral multiples of 3/ 

B = {integral multiples of 2} 































Objective : 3. 



Given tx 7 o sets, A and B, the student 
will indicate the elements of A U B 
and A B. 



I 



Sample it era; Indicate the union and 
intersection of the following sets: 

a. A = a,3,6i 

B = J3,5,7i 

b. A = ^negative odd numbers/ 

B = ^integers divisible by -1} 



80 



II Goal : 



o 
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Given t \70 or three setSy the student 
will draw a Venn diagram representing 
the sets and given expressions invol- 
ving the sets. 



66 



Sample item: 
gers and A - 



If U is the set of inte- 
51,2,3} 
a, 2 , 3, It, 5} 

f3,4,5j6,7/ f 
drax 7 a Venn diagram representing A,B, 
and G and cross-hatch neatly the area 
representing A t> (B /» G) . 



B = 
G = 



Tlie student X7ill understand the concepts 
of cross-product, relation, and equivalence 

relation. 



Objective : 



5. 



Given two sets, S and T, the student 
will form SxS, SxT, and TxS. 



Samole item: Let S = {0,1,2? and 

=‘{.-1,0,1?. Form SxS, SxT, and 

T X S . 



90 
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■“(^ne student will def,lne terms taken ^ 

from the follox^ing list: ordered pair, 

product set (cross-product), relation, 

reflexive, symmetric, transitive, 

eouivalence relation. - 

100 

Sample item: Define the term symn\etric 

in terms of a relation R. 
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Objective t 7. 



The student will identify wuich pro- 
perties oJ; an eciuivalcncc relation 
arc true for a given relation* 



66 



Sample item: Given ® ai (c c)} 

j> = {(a.a),(a,b),(a,c),(b,b),CD,a;,l.c,c^j 

on a set S = (a.b.cj , identify those 
properties of an equivalence relation 
which are true for R* 



III Goal! 



Tlie student will understand 
commutative', associative, and distributi 



Objective : 8 



The student will define the . 

commutative, associative, and distri- 
butive . 



Sample item: Define commutative with 

respect to addition of integers. 



IV Goal: 



Ttie student will understand the concent of 
an operation and be able to apply it to 
group properties* 



Objective : 9. 



^ei-^c student will define terms tahen 
from the following list: ^ 

identity element, inverse of an 

Sample item: Define the term operation. 



10 . 



Given an operation, the student will 
determine whether that operation is 
commutative, asvsociative, or distri- 
butive . 



66 



Sample item: If a*b means take a+b+2 

where a and b arc integers and * is 
an oueration defined on I. 
tativc? associative? distributive? 



11 . 



Given a table of operations, the student 
will determine whether the set is a 
group. If the set is not a group, the 
Student will identify those proP^ties 
which the set lacks to make it a group. 

Sample item: Given the following tables, 
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in each case indicate whether or not 
the set A = }a,b,c} is a group. ^ If the 
set is not a group , • indicate which 
property or properties arc lacking. 



a. 



b. 
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UNIT II 



the real HUIfflER SYSTEM 

This unit discusses properties of the real numbers 
which are prerquisitc for subsequent areas of study. 
Unless otherwise noted, all behaviors will be perfonned 
under test conditions: in class, without open books or 

notes, and all work is to be shown without scratch paper 



I aoal 



The student will be able to demonstrate 
that a given set is a field* 



Objective ; 1. 



At home with open books permitted, the 
student will show that the set of 
rational numbers, Q, defined as o^ered 
pairs, is a field by proving all the 
field properties for Q. 



95 



II Goal; 



Objective ; 2, 



The student will, be able to 'Utilize the 
rules governing inequalities and absolute 
^aXues for real nui”Jibers* 

The student will indicate whether the 
given mathematical sentences are true 
or false and then either prove or 
give a counterexample, respectively. 



90 



Objective ; 3. 



Sample item: Indicate whether tte 

■FftllovTinr’ is true or false; if true, 
p?ove aSd if false, give a counterexample 

If a<b<0, then b^<a^. 

Given an expression, the student will 
indicate the absolute value of that 
expression. qq 



Sample item: 

a. l3-5l 

b. 



Evaluate the following: 
if y>0>x 







Ill Goal ; 

Obieetive ; 4 



The students will understand the 
tion of the real numbers by a number line. 



The student ;rf.ll define terms from the 
folloxjing list using set notation; 
open interval, closed interval, half- 
Interval . 



SamTDle item: Define the term open 

interval using set notation ana 
indicate the symbol for the open 
interval from -3 to 8, 



Objective ; 5. 



fhe student will prove Siven state^nts 
:onoeming the concept of length on tne 
line. 



Sample item; Show that lb-aj<|a-c| 
if a<b<c. 



Objective ; 6e 



Given a set of real numbers, the student v 
V7ill sketch its graph on the real 
number line., 

Sample item; Sketch the graph of the 
following sets: 

a. ixi-tl? 

b. (nincN } 





















wiyV ’•i-"i'-v,%4J! ' ■« ■■" ' ’ ■ w -rvi ' 



Goal: 




Ul^IT III 



ALGEBRAIC EXPRESSIONS' 



Proficiency in manipulative skills is necessary for 
the application of mathematical principles. This unit 
discusses types of algebraic expressions and the manipu- 
lation of such expressions. All behaviors will be 
performed under test conditions; in class, without open 
books or notes, and all work is to be shorn without 
scratch paper. 



The student will gain proficiency ih 
manipulating expressions involving integral 
and rational exponents and radicals. 



Objective ; 1. 



The student x^ill simplify a list of 
expressions involving integral exponents. 

70 

Sample item: Simplify the following 

and remove all negative exponents: 

a, ± / i| b. ^ 



h I tl^f 



(st)‘^U* 



Objective : 2, 



The student will simplify a list of 
expressions involving rational exponents^ 

Sample item; Simplify the following 
and remove all negative exponents: 

alOb-SNi" 



a. 



(cal'*)*) 



i 

4 



| al0b-^ 



'WiWi 






-.'t 















Objective ; 3, 



The student will simplify a list of 
expressions involving radicals and 
rational exponents. 

Sample item; Simplify the following ; 

b. 



70 



a. 



.12y-3 



II Goal 



The student will be able to perform 
operations x^ith and factor polynomials. 



Objective ; 4. 



Objective ; 5, 



Objective ; 6. 



The student x^ill perform the indicated 
operation and find the degree of the 
resulting polynomial. 

Sample item; Perform the indicated 
operation and f ind the degree of the 
resulting polynomial; 

a. (x^+3x+2) - (x^-3x+5) 

b. 6x^ 4x 

2x 

The student will factor each of the 
given polynomials by completing the 
square . 

Sample item; Factor by completing the 
square ; 

a. I6x^ + 64x - 80 b. a^ + 8a + 1 

The student will factor each of the 
given polynomials by any method. 

Sample item; Factor by any method; 



70 



75 



75 



a. 16x^ - y 



,8 



b. x^ + x^ + X + 1 



Objective 



7. 



The student will perform the given 
operation and simplify the given rational 
integral algebraic expressions. 

70 

Sample item; Simplify the following; 



a. 1 + 



^ *\/F 
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class, without open books or notes, and all work is to be 
Aown without scratch paper, 



X Goal; 



Objective ; 



85 



The student will be able to, solve linear 
equations and applications involving 
linear equations. 

1. The student will solve a list of lin- 
ear equations in one variable. 

Sample item: Give the solution set 

for each of the following equations: 

a. 6x + 3 = ^ .. 

b. 2/(4-x) = l/(2x-8) 

Objective: 2. 3 ^i^i®Lch lorthfinSital^^^ 

variable in tems of the other variables^ 

Sample item: Solve for the indicated 

variable in terms of the reMinii^ varx 
ables in the following equations. 

a. p = 2(1 + w) for 1 

b. F = (9/5)0 + 32 for C 



i " 



UfliffililBIffTlTliiU 



m 






mm 






« 



Ob:lcctive : 3. Given au application (word probltiiiO» 

the Gmdcnt will t.rhh slate the problem 
iiito mathematical syittbols involving 
a linear equation. 

66 

Sample item: IVanslate the follox'/ing 

problems into mathematical syxabols. Do 
not scive the problems. 

a. If a car travels 18 miles on a gallon 
of gas, how far will a $1.00 purchase 
tal:c him if one gallon costs 32^7 



Objective ; 4, Given ai. application, the student will 

solve for the unlo. variable. 

60 

Sample .ijem: Solve the following problem: 
The sum of thd digits of a 2-digit 
number is 13, the difference equals 5. 
at is the numhe r? 

Goal : student vrill be able to use the quadra-' 

tic formula to solve quadratic equations 'and 
applications involving quadratic equations. 



Objective : 5. The student will indicate for a given 

list of quadratic equations ^rhether each 
equation has a double root, two real 
solutions, or no real solutions. 

90 

Saavple iuem: Indicate ^jhether the 

following equations have a double root, 
two unique real roots, or no real roctG: 
a. 2x*" + 6x - 3 = 0 



1-x 



Objective : 6. Given a list of quadratic equations, 

tiie studcn.t will solve each by using 
the quadratic formula. 



Sample item: Solve the follo^d.ng by 

using th.c quadratic formula: 

z 



a. X' 






6x - 7 = 0 



85 



b 



5.2 

Jrk, 



8 = 0 












Objective: 7. Given applications involving r» quad- 

ratic equation, the student wxll solve 
each by using the quadratic formula. 

60 

Sample item: The product of tr^o conse- 

cutive integers is 8. Shoxv’ that no 
solution is possible. 

« 

III Goal ; The student will be able to solve miscel- 

laTLeous equations in one variable by expo- 
nential manipulations or transformations. 

Objective ; 8. Given a list of equations in one vari- 

able, the student will find the solution 
set of each by using a suitable exponen- 
tial manipulation or transformation. 

70 

Sample item: Give the solution set for 

each of the following: 

a. \/2x+3 - /x-3 = 3 

b. ^//jc+2 = 2 

c. - I2y2+ 32 = 0 



IV Goal ; The student will be able to solve inequalities 

in one variable and graph the solution set. 

Objective ; 9. Given a list of linear inequalities, 



the student will solve each and sketch 
the graph of the solution set. 

80 

Sample item: Indicate and graph the 

solution set to each of the following: 

a. 2x + 3 ^ 7 

b. 3(x+4) >7(5-x) 

Objective ; 10: Given a list of linear inequalities 

involving absolute values, the student 
will solve each and slcetch the graph 
of the solution set. 

Sample item: Indicate and graph the 

solution set to each of the following: 

a. |x+2|53 

b. i3-x|>2 



80 










mmmw 
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Objective; 11; Given a list of quadratic inequalities, 

the student will .solve each and sketch 
the graph of the solution set. 

80 

Sample item: Give the solution set 

and sketch the graph of the solution 
set for each of the following: 

a, + X - 6 >0 

b. x^ - 7x + 6<0 




Objective ; 12; Given a list of inequalities involving 

rational integral algebraic expressions, 
the student will solve each and sketch 
the graph of the solution set. 

80 

Sample item; Give the solution set 
and sketch the graph of the solution 
set for each o.t' the following: 

a. JL < 2 

X 



b. 



x+1 

x+3 



2:4 









UNIT V 



FUNCTIONS AtJD GRAPHS 

Correspondences bet\/cen sets and mathematical 
pictures that represent these correspondences are important 
concepts which tie classroom mathematics to the world 
outside the closed educational environment. Basic proper- 
ties of functions and graphs are studied in this unit. All 
* behaviors will be performed under test conditions : in 

class I without open books or notes, and all work is to 
be shown without scratch paper. 



I Goal ; Tlie student will understand the following 

terms; function, domain, range, even and 
odd function, independent variable, depen- 
dent variable. 



Objective; 1. 



The student will define terms from the 
above list. 

100 

Sample item: Define the term function. 



Objective; 2. 



The student will give the domain and 
range of a given list of functions. 

85 



Sample item: Give the domain and range 

of the following functions; 
a. f(x) = |l-2si ^ . . V _ 1 



Objective ; 3. 



The student will distinguish even and 
odd functions . 

80 

Sample item : Write 

E if the function is even 
0 if the function is odd 
N if the function is neither even or odd: 

a. f(x) = x2 - xf* ' b. g(x) = 1 






1 
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II 



III 









Goal ; 

Ob:kctive ; 



The student will be able to graph functions 
of one and tvo variables*. 



4. 



Objective ; 5. 



Objective ; 6, 



Objective ; 7. 



TIto students will define terms from the 
foUovTing list; graph, increasing, ^ 
decreasing, strictly increasing, strict- 
ly decreasing, maximum (minimum) value, 
excluded region. 

:1ample item; Define what it means for 
a function to be strictly increasing 
and give an example of one. 

The student will graph a given list of 
relations and sets • 



Sample item; Graph the following; 

a. S = 1(x,y); y>x| 

b. S = {(2«,y): |3sl= 2/ 



75 



The student will sketch the graphs of a 
given list of functions of one variable. 



T 



Goal: 



Smtiple item; Sketch the graphs of the 
following: 

a. f (x) = 1x1 

b. f(x) = 3x + 7 

The student will sketch, the graphs of 
a riven list of functions of two 
variables . 

Sample item: Sketch the graphs of the 

following equations; 

a. xy + y = 1 

b. 2xy = x^* + X 

The student will understand the equation of 
the circle and the distance formula. 



80 



70 



Objective: 8. The student will use the distance formula 

to show given points are vertices of 
certain geometrical figures. 

70 

Sample item; Show that the points 
(1,2), (7,2), and (4,9) are vertices 
of an isosceles triangle. 






mm 
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Objective 



9c 

/ 



Objective 



Objective ; 




'y 









The student will find the equation of 
a circle given certain conditions. 



70 



Samole item; Find the equation of the 
circle ^d.tU center at (3,3) and tangent 
to both axes. 



Given the equation of a circle, the 
student will find the center and radius 
of the circle. 

70 

Sample item; Find the center and radius 
of the circle given by the equation 

x2 ^ y2 + 4x + 2 = 0. 



The student will be able to graph quadratic 
equations . 



The student x^ill graph a given quadra- 
tic equation and find the x-intercepts, 
y-intercepts , and vertex. 

^ 70 

Sample item; Graph the equation 
y = (x+2)2 and give the x- intercepts, 
jr-intercepts, and vertex. State 
xjhether the vertex is a maximuia, mini- 
mum, or neither. 



The student will understand the concept of 
variation. 



The student will define terms talcen 
from the following list; constant of 
variation, directly proportional, 
inversely proportional . 



Sample item; Define what it means 
for one variable to vary inversely 
proportional to another. 



100 



The student will solve applications 
of problems involving variation. 



Sample item; If the area of a circle 
varies directly proportional to the 
square of the radius, what is the 
constant of proportionality? 



66 
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VI Goal; Tlie studcat will understand the concepts 

of compocite and inverse functions. 

Obiective: 14. Given t\7o functions, f and g, the 

— student will form f g and g f. and 

indicate whether or not g = f-l*. 

70 

Sample item; If f(:c) = 2x and 
g( 2 c) = X + 1, f 3 ,nd f g and g f; does 

g = f-^ ? 

Objective: 15: Given a function f, the student will 

find the inverse function of f. 

66 

Saraple item: Find the inverse ' function 

of f(x) = 3x - 1 and specify the domain 
and range for v/hich f*^(f(x)) = x. 
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UNIT VI 

N 

SYSTEMS eg EQUATIONS AND INEQUALITIES 

Thft concepir of a solution foF a glvaii ac|uatloti can 
ba ganaralized to finding the solution sat for mora than 
one equation in more than one unknown. This unit inves- 
tigates methods of solving systems of equations an.d also 
discusses graphing techniques with respect to the solution 
of a system of inequalities. Unless otherwise noted, all 
behaviors will be performed under test conditions: in 

class, without open books or notes, and all work is to be 
shown x7ithout scratch paper. 



1 Opal : The student will be able to apply the 

substitution method to solve systems of 
equations . 

Objective: 1. The s^dent will use the method of 

substitution to find a solution set 
for given systems of equations. 

o , . . 75 

Sample item; Find the solution set 

for the following system: 

x2 + y = 10 
X + y = 4 

Objective ; 2. The student will show that if p and q 

are two equations in x and y, if 
Sp = f(xi»yi){ » Sq = {(3C2,y2>J 
solution sets to p and q jrcspectively, 
and if S is the solution set to the 
system {p,q{, then S = S^nSfl. 

• ^ 66 
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II Goal; 



The student will b© able to solve systems 
of linear equations in more than two 
variables. 



Objective ; 3 



The student will solve a system of two 
equations in tt7o unknowns by the 
reduction of simultaneous equations. 



90 



Sample item : Solve 

X + y = 10 
X - y = 6 

by reducing the simultaneous equations 



Objective ; 4. 



The student will find the solution set 
of a system of n linear equations in 
m unlcnoxms by reducing simultaneous 
equations or by the substitution method, 
where n = 2,3,4, and m = 2,3,4. 

Sample item; Give the solution set of 
the following system; 

X + y + z = 2 
2x + 3y - z s= 9 
X + z = 0 



Objective 



5. 



The student will use matrix methods to 
find the solution set of a system of 
linear equations. 



70 



Sample item; Use matrix methods to solve 
X - y + z = -10 
+ 2y - 3z = 27 
+ y - 2z = 23 



X 

2x 



III Goal; 



The student will understand the following 
concepts and be able to apply them to solve 
systems of linear equations: determinant, 

minor, cofactor, and Cramer’s rule. 



Objective ; 6. 



The student will find the determinants 
of a given list of matrices by expanding 
by minors. __ 

Sample item: Find det A by expanding 

by minors: p 

12 3 



A = 



0 1 
3 —1 



2 

1 



C 



lilliliM 









m 

f4 
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I 
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Objective; 7 



The student will show various proper- 
ties of determinants by evaluating 
determinants in equations or expressions. 

Sample item: If 

' ^11 *21 ®31 



A = 



A = 



*11 *12 ®13 

^21 ®22 ^23 

*32 *33 

show that det A = det A 



a ^2 ^22 



*13 *23 



*32 

*33 



Objective: 8 



The student will use Cramer’s rule to 
solve a given system of linear equations. 

Sample item: Use Cramer’s rule to solve 

X + 2y + 3z = 2 

2x + 4y + 2z = -1 

X + 2y - 2z = 5. 



:V Goal : 

Objective: 



rtie. student will be able to solve a system 
of inequalities. 



9. 



Given a system of inequalities, not 
necessarily linear, the student ^11 indi- 
cate the solution set by sketching the 
graph of the system. 

Sample item: Indicate the solution set 

of the following fysten by slcetchxng 
the graph of the inequalities and shading 

heavily the solution set : 

X + yc2 
x2 + y2<25 



Objective; 



10. At home with open books and notes 

student will solve a linear progra^ng 
application of solving systems of linear 

inequalities . 



UKIT VII 



POLYNOmALS 



The theory of polynoniiels xs generalized beyond the 
quadratic to a polynomial of arbitrary degree, and factori 
zation and root extraction is discussed for an arbitrary 
polynomial. All behaviors will be perfomed under test 
conditions: in class, without open book o-' notes, and 

all' work is to be shown without scratch paper. 



I Goal: The student will demonstrate the algebraic 

properties of polynomials. 

Objective: 1. Given two polynomials, f(x) and g(x), 

the student will form and give the 
degree of f(x) + g(x) and f(x)g(x). 

Sample item; If f(x) = + 2x + 3 

and g(x) = X - 1,^ form f(x) + g(x) and- 
f(x)g(x) and give the degree of each. 



Objective: 2. The student will prove algebraic 

properties which hold for F x . 

Sample items; 

a. Show FCxI is associative with respect 
to both addition and inultiplication. 

b. Show that f(x) = has no multipli- 
cative inverse in . 



II Goal; • The student will understand and be able to 

" — apply properties of division to F[x] . 

Objective: 3. The student will form quotients of 
— polynomials by long division and synthe- 

tic division. 

80 

Sample item; If f(x) * x^ - 3x^ + 4 
and g(x) = X - 3, find f(x)/g(x) by 
both long division and synthetic division. 






Objective: 4. The student will use the remainder and 

■ factor theorems to show whether f(c), 

for some given c, is a root of f(x). 

Sample item: If f(.^) = - 3x^ + 4,^ 

is X = 2 a root? Prove your result, i.e. 
don’t just substitute into tVie eouation. 

The student will ur^derstand principles of 
factorization theory. 



Ill Goal 



Objective : 5. 



Given roots of a polynomial, the student 
will esdiibit that polynomial. 

80 

Sample item: Find the polynomial whose 

roots are 1-i and 1+i. 



Objective : 6. 



75 



Objective ; 7. 



The student will find the zeroes of a 
given polynomial and state the multi- 
plicity of each root. 

• 

Sample item: Find the zeroes of 

f(x) = 3^- 1 and state the multiplicity 
of each root. 

'Hie student will find rational roots of 
a polynomial with integral coefficients.^ 

Find the roots of 



Sample item: 
6x^ - X - 1. 



IV Goal: 



The student will understand the basic concepts 
of complex numbers. 



Objective : 8. 



Objective : 9. 



The student will be able to add, subtract, 
multiply, and divide complex numbers. 

90 

Sample item: Evaluate (l+i)/(l-i). 

The student will be able to shox^y any of 
the fo llox^ing properties: 

a. z+w = z+w 

b. z w 

c. z = z iff z is real 

d. = z^ for all n N 



Objective : 10. The student will show that if f(z) = o, 

then f(z) = 0. 



90 
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CALCULUS & GEOMETRY OBJECTIVES; SET # 2 


















UNIT 0» REVIEW OP PREHEaUBITE MATHEMATICS 



This unit will consider Inequalities* set theory as applied to 
Intervals* absolute values* coordinate systems* the distance for- 
mula and a review of trigonometry. 



Obdeotlves 



1. Goal? The student will know the definitions of^*'^*'^*^ 

and be able to give geometric Interpretations of them. 

Obieetlve t 1. Taking **posltlve number” as undefined* the 

student will* In five minutes, with no refer- 
ences* define with 100^ accuracy the above 
symbols • 

2. Given five simultaneous linear inequalities* 
the student will* In two minutes, with no 
references* graph the solutions of at least 
four on number lines (l.e«* ”x«axes”)* each 
with lOO;^ accuracy. 

Sample Teat Item : (Closed book* one minute.) 

Grajph all solutions of -7“^ 1. 



XI. Goal ! The student will be able to solve polynomial and other 

rational Inequalities. 



Obiectlve t 3. Given a factored polynomial* the student 

will* In five minutes* with no references* 
draw a schematic graph (Indicating all zeros 
and all points at which the polynomial Is posl* 
tive ) * 

Sample Teat ltem » (Closed book* five minutes •} 
Graph schematically s (x • 2)^(x 3)^(x 6) 







0 .^ 



III. 



4 , . 






or- other: ratitoal’^lnequ^^ 
ti%he dtttdbihit wllij ill* fivelmlnutes* with no ref* 
enees. solve algebraically for all solutions, 
with o0% aocuraoy. 

Rawpla Teat Items ! (Closed book* rive minutes 
ea^.) Solve (ik\ 2x *1 3 ^ 5 • x ’^Jjx l5. 



(b) (X - 2)g(x 4 3)^ ^ 

O W. 

(x *► 6) 

The student will know basic terminology of set theory 
and be able to apply It to Intervals. 



Ob.^ectlve i 



Ob-laetlTe t 



7. 

8 . 







Given A* IxJ -a}, (xl -10-e X* $}, 

the student ulllf In five minutes f with no 
references f (a) define A in words, (b) define 
A a In either words or symbols, (o) define A B 
In either words or symbols, with oO^ accuracy* 



In set theory symbols, the student will, to 
five minutes, with no references, define (a,b), 
ta.bl, La,b), (a,bl, (a,«), (-“.a), ta,«-J, 
(w'<^,ai , (•%*^), as they apply to intervals, 
with 8o^ accuracy. 



The student will know and be able to apply the defl« 
nltlon of the absolute value of a number. 



The student will, in one minute, with no ref- 
erences, bo able to define )ai , with lOO/'S accuracy. 



Given an equation or Inequality Involving 
absolute values, tho student will, in one 
minute, w^th no references, rewrite equivalent 
inequalities (or equations) which do not to* 
volve absolute values, with 100% accuracy, 

Samule Test Item: (Closed book, one minute,) 

Rewrite lx - 31 2 without using absolute values. 



Given an Inequality Involving absolute values, 
the student will. In one minute, with no ref- 
erences, Indicate all solutions on a number line. 
Sample Test Item : (Closed book, one minute. 

Graph all of ttio solutions of ix - 3^ ^ 2, 



The student will be able to validate the use of one* 
and two-dimensional roctiingular coordinate systems* 



Objective t 10, 



'ji?he student X’/.m, in five minutes, with no 
references, ejcplaln In 50 words or less Why 
the x-axis Is a model for the real numbers and 
why the xy-plane Is a model for the set of 
all real number pairs, with 75% accuracy* 



Goal I Tho student will be able to graph efficiently equations 
wherein y Is expressed to terns of x. 



es 11, 



Given an equation with y expressed In terms of 
X, the student will determine, to five minutes, 
with no references, for what values of x y is 
not defined, with o0% aocurmey. 

Sample Test Item i (Closed book, five minutes,) 
For What vaiues of x is y not defined? y « yIT 



- X, 



Given an equation with y expressed in terms of 
X, the student will, to five minutes, with no 
references, detexmine the x- and y-totercepts 
of the graph, with d0% accuracy. 

Sample Test Item : (Closed book, five minutes,) 



Find the x- and y-lntorcepts of y ^ 




- X* 
















^ . —MM— t — m.Bij n — 
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VII* 



VIII* 



IX* 



o 

ERIC 



ObJeotlva i 13* Given an equation with y o^cproasod In tonus of x, 

the student will, in two minutes , with no ref- 
erences# dotermlne whether or not there is sym- 
metry about the y-a-xis# with 100/^ accuracy* 

Sample Test Item : (C losed bo ok* two minutes*) 

Is the grapti of y - l/qT-lcS systwietric about 
the y-axls? 

Qoa]^: The student will know and be able to both derive and 

use the distance formula* 

Ob^leetlve s lli.® The student will# in five minutes# with no 

references# state with 100^5 accuracy and derive 
with 80% accuracy the distance formula* 

15* The student will# in five minutes# with no ref- 
erences# compute the distances between three 
pairs of points in the xy-plane# with ^0% 
accuracy* 

Sample Test Item t (Closed book# five minutes*) 

Find tke distance (a) between (-5# 2) and (-3# -6}# 

(b) between (ll|.#-7) and (x#y)# and (c) between 
(cos A# sin A) and (coaB, sin B)* 

Goal ! The student will be able to characterize given circles 
with equations • 

Objective : 16* Given a circle, the student will# In two minutes# 

with no references# determine an equation 
characterizing it# with accuracy in all detail# 
except possible arithmetic errors* 

Sample Test Item ! (Closed book# two minutes*) 

Write an equation of the circle with center 
(-3#7) and radius 

17* Given an e<|uation of a circle# the student will# 
in five minutes# with no references# determine 
the center and radius# with no errors other than 
in arithmetic* 

Sample Test Item i (Closed book# five minutes*) 

Find the center and radius of th*^ circle detemined 
by x2 -U y2 • l|.x 4- 6y - 3 ® 0* 

Goal ! The student will be able to define trigonometric functions 
in teims of coordinates and give analytic derivations of 
basic identities* 

Objective > 18* The student will, in five minutes, with no ref- 

erences# define five of the trigonometld.0 func- 
tions# with at least accuracy* 

19* The student will# in 20 minutes at most# with no 
references# derive one of the standard trigono- 
metric identities# with 80^ accuracy* 

Sample Test Item : (Closed book# 20 minutes*) 

Derive the formula for cos (A - B)* 







TTOCT H PtmCTIOiE 



Thl8 unit will consider definition of "relstlon," the definition of 
"function," types of functions, graplia of functions, techniques of 
graphlngf combinations of functions and their graphs* 



Objectives 



I. 



II. 



Goal; The student will know what a ’’relation •• is. in the mathe 
maticol sense. 



Objectives 1. 



The student will 
erenceSf define 



in three minutes, with no ref- 
"relation.** with lOO^i accuracy. 



2. The student will, in two minutes, with **®^®J* 
ences. give an example of a relation, with 100^ 

accuracy. 



Goal: The student will know and be able to apply the definition 

^ of "function." 



Objective: 3. 



The student will, in three minutes, with no ref- 
erences. define "f miction," with lOO/o accuracy. 



4. Given a list of five fimctions. the student will, 
in five minutes, with no references, determine 
whether or not each £s a function, with at least 
four correct deteiwilnations. 



III. 



Goal: 



The student will know and be able to apply 
of "constant,** "polynomial." "rational," 
"transcendental." as applied to functions. 



the definitions 
algebraic.** and 



Objective: 5* 


The student will, in five minutes, with nc refer- 
ences, define four of the above listed terms. 


6. 


In five ininutes. with no references, the student 
will give examples of each of the following, with 
100% accuracy. 




(a) 


A constant function • 




(b) 


A non const ant polynomial. 




U) 


A rational function which is not a polynomial 




(d) 


An algebraic function which is not a rational 
function. 









IV« Go alt The student will be able to graph and analyze algebraic 

functions* 

Objective s ?• Given four linear functions, the student will. 

In five minutes and with no references, deter-* 
mine the slope and y»lntercept of at least 
three* 

Sample Teat Items (Closed book, five minutes*) 
i^lnd the slope and y-lntercept of each of at 
least three of the followings 

(a) yr3x - 16; (b) y * 2 _ =s - ij.; 

X -T 

(c) y^r 5; (d) X - 1* 

6* Given five linear functions, the student will, 
in five minutes, with no references, graph at 
least four correctly. 

B ample Test Items (Closed book, five minutes*) 
6raph the followinES 

(a) 2x-5y-10«r0; (b) ^ -9; 

(c) 8 - 2y«3; (d) ^ 

(e) X - ^ -12* 

9* Given five linear functions, the student will. In 
five minutes, with no references, select (a) two 
that have parallel graphs, (b) two that have 
perpendicular graphs, both with 100% accuracy* 
Sample Test Items (Closed book, five minutes*) 
Select from the following linear functions two 
that have 

(a) parallel graphs, (b) perpendicular graphs : 
(1) y »3x - 6; (11) 2x - 6y - 3 »0; 

(ill) 5x^s2y - 1; (Iv) 6x - 2y «9; 



(v) X - 3y - 3 «0* 

10* Given descriptions of five lines, the student 

will, in 1 $ minutes, with no references, determine 
the equations of at least four* 

Sample Test Item; (Closed book, l5 minutes*) 

Find equations of at least four of the following 
lines : 

(a) through ( - 2, 3) and ( 7, 8); 










i 









(b) 



(c) 

(d) 



throu^ (0, 9) and of slope | ; 

through t-ll. 2) and parallel to y-, 3* - 4 ; 



throng (3, - 1) and perpendicular to 

y =* ” 5 5 



(e) 



with X- and y- intercepts 3 and - 4» respec- 
tively. 



11 . 



Given a polynomial function, the 

ot alvht. vrlth no references, tne general 
oem at signs, wxwiu its shape f 



cern at "h shape Is 

y-‘*5««t'ltSm^1S!os^d“o^rtwo minutes.) , 
Sto^ch t^e^Sl configuration of the graph, of 
©aoh of the followings 

(a) y- (lower powers of x)j 



(b) y_5x^^...*5 M y,_|_ “ ••••* 

(d) y-* looox^^ - ••••» (®) 



22 

Y 1 X "* • • • • • 

aIC5^ 



12. 



Given a rational function, the student 

minutes, with no_ references, graph U, notl^ 



Mr»ptoter,“iVter;e;tr'OT “ <*®- 

Xln of definition, with at lo^t 



G^Sle^^TeB^it^"' (Closed book, 10 

tte5r?i2- 1 



) 



toali The student will know the 

of ftmctlons and their implications on grapning# 



S^iSSmSJ. 13. ^ven f , Si^^if ‘references! deflSf 



(a) fg, (b) f - g. tc) (d) f.g» 

accuracy. 



14. 



Given three combinations of functions, the studrot 
will. In 10 minutes, with no references, graph at 

Ramle^Test**Itsm: ^(Closed book, 10 
Cow^ctly graph at least two of the following, 
given the graph of y sin xs 



(a) y X - Bln x; (b) y _ sin (l); 
(c) y _ X • sin X. 




iiiii^iiii^^ 















VI, 



Cteal; The student will be able to define, recognize, paph and 
determine conic sections (i«e«, quadratic relations). 



er|c 



Objective! l5» Given a particular conic section, the student 
— will, in three minutes, with no references, de- 

fine it with 100% accuracy. 



16 , 



11 . 



18. 



Given five quadratic relations, the student 
will, in five minutes, with no references, Idan- 
tlijr what kind of conic section each is, with 

80% accuracy. ^ ^ % 

Samnle Teat Item: 1 Closed book, five minutes,) 

ldentr^7 each of the following conics: 



(a) 



U) 

Id) 



_1; (b) (y - 3)^*- 12(x - 6); 

ly - 5)^ - (x - 3)^ -16; 



2 

fr“ 



x^ - (t - 1)^ -15 

15 ST 



(e) 3c‘ 



-y2.0. 



Given five quadratic relations, the student will, 
in 20 minutes, with no references, graph at least 

four correctly, , , , , 4. ^ 
Sample Teat Item: (Closed book, 20 minutes,) 
Graph at least foiir cCf the following: 



(a) 


25x' 


(b) 


y". 


(c) 


(y ' 


(d) 


2 

X 

TS 


(0) 


x2 



0; 






m 3 , 0 , 



Given three nondegenerate conic sections, with 
foci and vertices (or equivalent conditions) 
specified, the student will, in 15 minutes, with 
no references , write equations for two, with not 
more than one arithmetic error in each equation. 
Sample Teat Item: (Closed book, l5 minutes,) 

0eyxve equations for at least two of the following: 



(a) 

(b) 
(e) 



the parabola with focus ( -2, Ij.), directrix 
y «x - 2; 



the ellipse with foci (2, - l|.), vertices 

(2, - 5); 



the hyperbola with asymptotes 2y a^“x, 
vertices ( • 5, 0), 


















UNIT 2: l:ch.i^ km cornMiTy 



This unit will consider the definitions of both finite and f Infinite 
limits, theorei^is on limits of sums, products and qiAotienta, the 
definition of cont5.nuity and its graphical lnterpx*etation* 



Objectives 



X* 



O pal; %e student will know and be able to apply the definition 
"" of ^limit,** both fin3.to and Infinite* 



Objective : 1# The student will, in three minutes, with no ref- 

erenoes, define "finite limit," with 80Jfe accuracy* 



2 * 



The student will. In three minutes, with no ref- 
erences, define "infinite limit," with 80Jfe accur- 
acy. 



3 . 



(liven a function that "obviously approaches at 
certain limit at a certain point," the student 
i»f5.11, in 10 minutes, with no references, prove 
that the function approaches the limit, using S 
technique, with 70% accuracy. 

Sample Test Items (Closed hook, 10 minutes.) 
tis ing i md prove that 11m xr ■= 5 . i|.. 

X ^2 



-£ 






The student w5„ll, in two minutes, with no refer- 
ences, give an example of a function that does not 



have a limit at some point, with 100% accuracy. 



IX. 



Goal ; The student will be able to state, prove and use theorems 
on limits of sums, products and quotients. 



Objectives 5. 



The student will, in two minutes, with no ref ereh ces, 
state a specified limit theorvem with 90% accuracy. 
Sygple Test Items (Closed book, two minutes.) 

^ t ate the theorem concerning the limit of a sum of 
two functions. 



6. The student will. In 10 minutes, with no references, 
prove a specified limit theorem, with 75% accuracy. 



7 . 



Given a mathematical statement involving limits, 
the student will in one minute, with no refefenees, 
cite the limit theorem which justifies it. 100% 
accuracy. 

Sample Test Items (Closed book, one minute.) 



C 



in 



■■■i 



If x~>2 and as does xy-?. 6 as t->l6? 

£1X« Goal: The student will be able to define and lntea?p-^t gnaphloally 

••continuity. " 

Obieetlve: 8. The student will, in two minutes, with no i»ef sil- 

ences., define ”f is continuous at x with 
100% accuracy. 

9. Given a function f and a point x , the student 
will, in 10 minutes, with no references, py>ve 
(usings *4 ) that f is continuous at x , with 
80% accuracy. 

S ample Tea t Item : (Closed book, 10 minutes.) 

i»rove: fCxi OTS. « 3 is continuous at x«. 2. 

10. Given a function f undefined at a certain point 
X , continuous at al3. other points, the student 
will, in 10 minutes, with no references, determine 
how to define f at x so that f is continuous 

at X • If he can’t carry out the computations, 
he will at least outline a method for making the 
determination. 

Sample Test Item: (Closed book, 10 minutes.) 

ffiie f unc't i on define d by the following equation 
Is continuous for all real x excdpt x 2, at 
which point it is landefined# Determine a defi- 
nition of the function at x 2 which renders the 

function continuous for all x. v _ x*^ - 8 



11. The student will, in two minutes, with no refer- 
ences, sketch a dis continuous fxmetion, indica- 
ting an for which no appropriate can be found. 
100% accuracy. 



1 

I 

I 



UNIT 3t DERIVATIVES 



This unit considers the definition and application of "derivative” 
(applications to tangent lines » extrema# velocity}# continuity of a 
differentiable function# differentiation formulas for algebfaio 
functions# implicit differentiation# higher derivatives# partial 
differentiation and antl*dlfferentlatlon# 



Objectives 



I# Goal: The student will be able to define# derive# compute and 

apply the definition of derivative* 



Objective I 1* The student ld.11# in two minutes# with no refer* 

ences# define ”the derivative of f at x #” with 
90^ accuracy* 



2* Given a list of 10 elementary algebraic functions# 
the student will# in five minutes# with no refer- 
ences# compute the derivative of each# with at 
least 90^ accuracy* 

Sample Test Item: (Closed book# five minutes*) 

Compute the derivatives of at least nine of the 
following I 

I 

(a) y (b) y*3j (o) y.l * 

X 

y I te) y »(x • 2)^^ I 

x**3 

(f) y '=(x^ • l6x^ - l)(x^ - 13x • 2)| 



3. 



(g) y I (h) y 

U) y =r 0 I (j) y * * 



Given a basic theorem on differentiation# the 
student will# in 10 minutes# with no references# 
prove It# with 15% accuracy* 

Sample Test Itemi (Closed book# 10 minutes*) 
Prove: d du v j^u g * 



i|.* Given a problem Involving tangent lines# extrema# 
or velocity# the student will# in 10 minutes# with 
no references# outline a method 6f proof# with 
100^ accuracy* 



I 



5* 



SanDle Item! (Closed book* 10 minutes*) 

dffn^; y'ig,glng ItM a minimum problem, derive a 
formula for the distance from the point lx »y I 
to the line determined by Axm- ^ . 

Given a problem of the type In li-f the student 
wlllt in 10 minutes, with no references, cari^ 
out the computations, with no errors other than 
one or two in arithmetic# 



XX# 



Goalt The student will know that a function differentiable at a 
point is also continuous at that point# 



Oblectivet 6# 



The student will, in 10 minutes, with no refer- 
ences, prove that a function differentiable at a 
point is also continuous at that point, with 
80)ji^ accuracy# 



The student will, in 2 minutes, with no references, 
sketch the graph of a function that is continuous, 
but not differentiable, with IW accuracy. 



Ill* 02^^ student will be able to differentiate Implieltly* 



Oblectivet 8, 



Given an Implicitly defined alEobralc function, 
the student will, in five minutes, with no jfcfer. 
ences, and with at most two errors in arithmetic 
eni/or algebra, compute the derivative of the 
function at a speolrtc point* 



XUXlVVXWi Ciw Cl ^ a % 

Sample Teat Items (Closed book, five minutes#) 
F&d y» it ayii - x2y - x3a 6* 



IV* 



qohI; ihe student will know how to compute higher dorlvctlvos and 
apply them to graph analysis* 



Objective: 9* 



10 . 



Given a function, the student will, in five minutes, 
with no references and no er;t?ors other than in 
arithmetic, compute the third derivative# 

Sample Teat Item: (Closed book, five m^utes#) 

Cropute the third derivative of y as ^ 

Given a function and s point, the student will, 
in 10 minutes, with no references, prove that the 
graph is concave downward at the point, with 

90% accuracy# ^ n \ 

RowipTa Test Item : (Closed book, 10 minutes#) 

Px^ve: y 3 ^ m concave downward at xsl# 



V# 



The student will know the notation of partial differentia* 
tlon and bo able to compute simple partial derivatives# 



ObjectiveA 11. 



Given a function of two variables, the student 
will, in five minutes, with no references, compute 
the partial derivative with respect to one of ths 
variables, with 90% accuracy# 

Sample Teat Item: (Closed book, five minutes#) 
















liililiiili 






If a 



X y • i # compute 3 ^ • 

y ^y 



VI« QoalA 



Vhe student will know what an aJiitl derivative la and be 
able to compute one^ as well as apply antiderivatives to 

motion papoblems# 



Oblectivex 12* 



13. 



14 < 




Given a polynomial functionf the student will« 
in two minutes f with no references f compute an 
antiderivative, with 90% accuracy. 
smrmle Teat Item! (Closed book, two minutes. 1 
flompule an an?nerlvative of 



-6x-l. 



Given a motion problem, the student will, in 
five minutes, with no references, outline a method 
of solution, with 100^ accuracy. , ^ v 

Samule Teat Items (Closed book, five minutes.) 
SutliSid a method of solution of the following 
problems 



A mathematics professor*s car goes through a rod 
traffic light at kS miles per hour and continues 
along the stralc^t street at the same speed. A 
police car, manned by a drop-out from 
feasor *s caloulxxs course, loaves the light In 
eager pursuit two seconds later, starting from 
at rest and accelerating at nine feet per second 
per second. How far down the straight street 
from the traffic light does the policeman over- 
take the professor? 






Given the motion problem in 13# the stu den t will, 
in five minutes, with no references, carry out 
the computations, making no more than two errors 
In arithnetic. 









urn 




UNIT 





Thla unit eonsiders technlqueo of solvine word problema, 

proofs ond the place of analytic gewaotrjr and calculus In the history 

of mathomaties • 



Obieotivae 



I. 



Tha student will broaden his repertoire of problesa^olvlng 
techniques* 



Qbieetlvet !• 



Ill 



Given a list of five word problems Involving two 
or more ooncepts from this course ^ the student 
willf In one hourf with no references » outline 
the solutions of at least three. 

Word Problem? (Closed book, one hour.i 

A Maniacal Droi)«out caught a professor, and is 
laufi^ing hysterically as he lowers the 
bound and gagged, slowly Into a ^ 

(radius of the circular bottorai six feet) partially 
filled with hydrochloric acid* If he *8 lowering 
the professoi* in a vertical position at the rate 
of half a foot a second, h is the depth of the 
acid at the side of the tank when the lowest ex- 
tremity of the professor is x feet below the 
surface, and Cfx) is the cross-sectional area of 
the professor at the surface at this time, find 
an expression for the rate of change of h • 

Qoftlt The student will perfect his ability to analyze, synthesize 
and evaluate proofs* 



Ob-lective : 2* 



Analysis s Given a proof from the course textbook 
of B, theorem from elementary differential calculus^ 
that Involves three or more implications, the 
student will in 10 minutes, with no apeferonoes 
other than the text, identify at loast three impli- 
cations, specifying for each 

conclusion, these latter two with at least oOt» 

completeness* ^ ^ \ 

Sanrnle Teat Item I (Open book, 10 minutes*) 

In tne proof of the Mean-Value Theorem on pages 
2k0-2lil of the text, identify at least three im- 
plications, specifying for each the hypothesis and 

conclusion* 



•• 



3 . 



Synthesis s Given (without proof) an established 
theorem of element az*y differential caloulus# the 
proof of which Is not Included In the course 
textbook^ the student will In 20 minutes • with the 
textbook as his only reference • write a proof of 
the theorem In wliieh 8o^ of his implications are 
logically correct^ assmilng all results stated In 
the course textbook* 

Sample yest Item: (Open book^ 20 minutes*) 

different 



%vpGH DOOlCf c!U lAlllllu6B • | 

Prove the /ollqwTijg theorems If f -^s dlffere 
tlable whei^ a x o • with f* (x) ”"0 fjpr qjl 
and f*(x ) 0 for a certain Xq « and a x^ x 



^2^ • then f(x^) fCx 2 )« 



Evaluation: Given a fellow student *s paper 

written In hoped-for attainment of objective e 
above • the student wlll^ with the course text- 
book as his only reference ^ ascertain In 30 m n- 
utes with at least 90% accuracy « whether or not 
the fellow student has Indeed attained the objec- 
tive* 

Sample Teat Item: (Open book^ 30 minutes*) 

Given a fellow student *s proposed proof of the 
theorem In e, determine if his chain of implica- 
tions does lead to the conclusion of the Ittiaorem 
and If oO^ or more of his Implications are logic- 
ally correct* 



■ The student will broaden his knowledge of the historical 
aspects of calculus* 



Objective : 5# 



Given a list of throe problems of calculus and 
analytic geometryt the student will^ In five min- 
utes » with no references • place at least four of 
them in the century In which they were flrs| solved* 



Sample Test Item: (Closed book* one minute*) 

In whs 



what ceniury "was the problem of area under a 
paralx>la first solved? U:^d B*G** 6th A*D** ll|.th 
A*D** 19th A*Do* or 20th* A*D*) 



6 * 



The student will* In two minutes* with no references* 
list three mathematicians who have attained the 
eminence In mathematics that Elnsteljs attained in 
physics* with errors In name-spelling permlcslble* 
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CALCULUS AND 



geometry objectives; set # 
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Tho toxfboolc for this coiirso is Ociloiilus by Walter 
loighton, published by Allyn and Baoon, Inc., 1958. 



Behavioral Objeotivos 

In the following, gonoral stylos of functions are 
given because of the impossibility of designating all 
possible functions, indeed oven of the infinite number 
of gonoral fiinctions. 

I. The Derivative of a Function 

1. The Concept of a Function 

Given a function of the stylo tho 

student will compute tho valixo for tho given 
constant (/• 

2. Iho Graph of a Function 
Given a function of tho stylo 

student will dketch the graph of tho function. 



the 



3 . Lirni ts 

X 

Given a function of the stylo 400 '*• 
student will, compute tho limit value of tho function 
as X approaches som.o constant value as a limit. 



4. The Derivative 



3K 



o 
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Given a fimotion of tho stylo Y-Olk 

studont will oornpato tlio clorivativo of tlio function 
without tho aid of thoorons, using tho dofinition of 



tho dorivativo only. 

Hatos and Volocitios 

Givon a physical situation involving a linoar function, 
tho studont by computing tho dorivativo of tho func- 
tion and using standard physical, forrimlas such as 
volocity, aroa, oto. will find tho velocity, aroa, 
or some other physical moasiiromont as ashod. 

Tangonts; Slopo of a Ourvo; Formals 
Givon a function of tho stylo tho 

stu'dont will computo tho equations of tho tangent 
and normal linos to tho curve of tho function at 



7. 



a givon point. 

Maxima and Minima 

Givon a fxanction of tho stylo 7^ tho 

studont will find tho maximum and minimum points 
of tho curvo of tho function. 



8. Continuous Functions 

Givon a function of tho stylo the 

studont will state whether or not tho function is 



II. 



continuous at a givon point. 

Somo Basic Formulas of Differentiation 
1. Thooroms on Limits 

Givon a function of tho stylo 

studont will difforontiato tho function using tho 



6^- notation. 

2. Tho Dorivativos of Sums, Products, and Quotients 















Givon a function of tho st^lo 

studont TWill cUfforontiato tlio fxinction using stan- 
dard thooroms. 

5. Tho Difforontiation of a Function of a Function 

Givon a function of tho stvlo (X tho 

student will difforontlato tho function using tho 
function of a function concept. 



4. Tho Difforontial 

Givon a function of tho stylo - 0 J 

student will compute &.^CicS . 

5. Parametric “Squat ions 

*\j ^ ^ 

Givon functions of tho stylo )C'=- ^ 

tho student will sketch tho curve. 

III. Implicit Functions 

1. Tho Difforontiation of an Implicit Function 

Givon a function of tho stylo 4-7^ ^ST tho 

student will compute tho equations of tho tangent 
and normal linos to tho curvo of tho function at a 



givon poiilit* 

IV. Gurvo Tracing; Maxima and Minima 



■Jl* Slomonts of Gurvo Tracing 

Givon a function of tho stylo Vti 4%-3'i 
student will sketch tho curve of tho function. 



2 . 



Asymptotes 
Givon a function 



Lt~\)LxMf 

of tho style. 



student will sketch tho curvo of the function. 



the 



the 



3. Slant Asyraptotos 






Givon a function of tho stylo V'=- 

studont will sketch the curvo of tho function, find 



and draw in all asymptotos. 

4. Graphs of Cortala Othor Algobraio Sunctions 

Givon a fane ti on of tho stylo 

stodont will skotoh tho onrvo of tho function. 

5. Llaxima, Ittnima, and Points of Inflootlon 

Givon a function of tho stylo V- "*• + ^ 

studont will find maxima, minima, and points of 

infloction. 

7V. Tho Dofinito Integral 

1. Tho Dofinito Intogral ^ 

Givon a dofinito Intoeral of tho stylo CX-VX') &.K. 
tho stadont i; 7 ill ovalaato it -withoat tho aso of 
thooroms on intogration, asing tho sammation method. 

2. Some Thooroms on Definite Integrals ^ 

Givon a dofinito intogral of tho stylo iiX. 

tho studont will ovnluato it using standard thooroms. 
>■3. Tho Pundamontal Thoorom of tho Intogral Calculus 

‘Xm 

Givon a dofinito Intogral of tho stylo 

tho studont will evaluate it using standard thooroms 

and tho fandamontal thooroia. 

4. Tho Aroa Undor a Carve 

Given a curve V»- Hk*” tho student will find tho aroa 
undor tho curve botwoon tho linos and f^ly. 

5. On Formal Intogration 

Given an intogral of tho stylo ^ 
tho stadont v^ill ovalaato it. 

6. Intogration by Sabstitation 

Givon an intogral of tho stylo ^ ^ 

tho stadont v?ill ovalaato it by asing an appropriate 
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substitution, 



7. Yolumos 

Grivon a physical situation involving a simplo goom- 
otrical figuro, tho stuclont ■will uso tho integration 
process to find tho volume oi tho figuro# 

VI. Irigonomotric Functions 

1. Definitions; Blomontary Identities 

Given a trigonometric identity tho student will prove 
it using tho elementary identities. 



2. Radian Measure 

Given a degree measure tho student will express it in 



radian measure. 



3. Tho Derivatives of tho Trigonometric Functions 

Ci 

Given a function of the style XX 



tho 

will differentiate the function using standard theorems. 
4. Inverse Trigonometric Functions 

Given a function of tho stylo V- OAA- tho 
student will find the equations of tho tangent and 
normal linos to the curve of tho function at a given 



point. 

5. Integrals 

Given an integral of tho stylo ^ £lX 

student will evaluate it using standard theorems 



tho 



6. Polar Coordinates 

Given a function of tho stylo 3^ 

student will sketch tho curve of the function. 

7. Areas in Polar Coordinates 



the 



Given a curve of tho stylo x 



tho 
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studont find tho area onclosod by tho ciirvo. 

VII. Logarithmic and Expononticil Functions; Law of tho Moan 

1. Tho Logarithm 

Givon a function of tho stylo the 

student will computo maxinia, i)ii. >a, and points of 
inflection of tho curve of tho function. 

2. Tho f^xponontial Function 

Givon a function of tho stylo e 

studont will difforontiato tho function using stan- 
dard theorems. 

3. Bomo Rolatod Integrals 
Givon an integral of tho style 

studont will evaluate it using standard thooroms. 



fix the 






tho 



4. Hyperbolic Fu|ictions 

Givon a function of tho stylo V - X tho studont 

will shotch tho curve of tho function. 

5. I,.»Hospital»s Rulo . 

X 

Givon a function of tho stylo ^ 

studont will find tho limit value of the function as 
)C approaches a givon limit value, using I»Hospital*s 



rulo. 

VIII. Formal Integration 

1. Trigonometric Integrals 

Givon a trigonometric integral tho studont will oval 
uato it using standard thooroms. 

2. Trigonometric Substitutions 
Given an integral of tho stylo 
studont will ovaluato it using a trigonometric sub- 
stitution and other standard thooroms. 



Slk 

vIoNoc^ 



3. Partial Fractions 









r 



4 . 



( ^ 

Givon an int04sral of tho st;uo 

stxulont will ovalxxato it xxsine thoorons on partial 
f raotions. 

National iPunotions of tho Trisonomotric Fixnctions 



tho 



Glvon an intogral of a rational trigonomotric Xanction 
tho stadont ’Vill ovalaato it asing Btandard thooroms. 



5 . Integration b-r Parts 

Givon an intogral of tho st^lo ^ tho 

sti dont will ovalaato it asing tho method of intogration 

by parts. 
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CALCULUS AND GEOMETRY OBJECTIVES; SET # 4 
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Riohard B* Johiuioa and Frad L« Klokaatatar* Oalottl^« ^th dnalgtio Oao** 

* 

aatyy » 2nd* ad* Boatoat Bllja and Baoan* I960* 

UiriT It Toploa from 

Calaulua* Ilka algabra la adnoaraad with tha propartlaa of mnibara* 
Howarar* unllka alsabra It haa to do fdth tha oonoapt of Halt rathar 
thui auoh puraly alcabralo aonoapta aa factorisation* soMiic aquations* 
ato* This unit la daslgnadto rafraah ilia atudaota aanory on aartaln ppa- 
raqulaita algabralo aonoapta and tha Introduction of oartaln toploa ahloh 
ara of aaoondary laportanoa to algabra but ara of prlaaury laportanoa In 
caloulua* ▲ prataat will bo glTon tha aaoondolaaa naating to datamina 
irtiara wa should bagln our dlao'aalon of algabra* 



ObJaotlfaa r 

Tha atudant will dlaplay an ability to apply tha taohnlquaa of In- 
tanMdlata algabratby aolfing 1) a Hat of llnaar aquations for ona un- 
known 2) sacral sata of alaultanaous aquations for two and thraa un- 
knowns 3) faotorlng a Hat of polynoalala 4) aolwing a sat of quadradlo 
aquations* Parfomanoa will ba danonatratad undar standard axaia con- 
ditions lasting tha full saoond class naating* 80^ aoouraoy Is axpaotod 
for aaoh of tha four Itans* 



Tha following objaotlwas will ba assassad on tha first axan* olosad 
book^ ona hour in Idngth* 

1* Tha studaat will daflna tha intargars* tha rational nunibars* tha Ir- 
rational niaibars* tha oonplax nunibars* absoluta walua* Insqualltlas* co- 
ordlnata Hnas* Intarrals* olosad Intaraals* opan Intaraals* opan Intarrala* 
90^ aoouraoy Is axpaotad* 

2* Tha studaat will rastata thasa daflnitlons wsrbally without tha usa 
of nathanatieal syidbols* Ha nay usa graphs and illustrations* 70^ ao- 







tgaatiaiaM 
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o\irtoy i* «acptot«d» 

9« Th« itQdtnt trill be eble to eolfe a eet of problene ■lallar to 
thoee aeeigiied for hoaeworle* 70^ aeouraoy !• expeoted* 



DHIT 2t Introdttotion to inelytio OeoMotry 

Mday applloationi of the oeloului ere foxmd In the eoliitioB of geo» 
aetrio problene euoh ae that of finding the area of oirdle^ the length of 
ourred lineOf tangente tc oureed llneSf or the eolvoMi of solid figures* 
Tlii basis of these applloations lies in that part of aathenatios loiown as 
ft geonetry in trhioh nunbers are used to detemine ^bhe position of 
points* and equations ere used to deeoribe geonetrio figures* 

Obdeotiees r 

The following objeotiwes will be assessed on the first exsa* 

1* The student will define the following terns or state the following 
theorens* Graph of an equation* the distanoe f omnia* olrole equation* 
slope of a lias* fonmiU for the slope of a line* oonditions for paral- 
le or perpendicular lines* 80^ aoouraoy is expeoted* 

2* . The student will restate these definations and theorens werbally 

‘ (in writing) without the use of nathenatioal spnibols* He nay use graphs 
and illustrations* 70)C aoouraoy is expeoted* 

8* The student will be able to soIts a set of problens slailar to 
those assigned for honework* 70^ aoouraoy is expeoted* 




UniT Si Funotloat 



A g«xwrftl theory of tho oalouluo !• not poftlblo without the ui# 
of fonotions* In foot, tho word funotlon with o otriot Mthonatlool ... 
nooning woo Introduood by l^lbnltSt ono of tho dlooowororo of tho ool« 
ouluo* Thorof or% bof oro gottlng Into oolouluo propor» wo ohould dloouoo 
funotlono* 

ObJootlwoo t 

Tho following objootlfo. will bo osoooood on tho flrot oxoa^ oloood 
bookf ono hour In longth* 

!• Tho otttdont will doflno tho following tomo or ototo tho following 
thooronsi funotlon^ donoln* rongo« produot funotlono^ sum funotlono^ 
ond tho dlfforonoo botwoon funotlono^ Inorooolng funotlon^ doorooolng 
funotlono* nonotono function! • 90^ ooouroey oxpootod* 



la thii unit m laj th« fouadatloa for the ooloulas* Thii fotaido* 
tlon will ooaoltt of dofinationi «ad booio thooroM* Tho now oonoopti 
or# llwitf ooatlnuity« and dorirmtioo. Tho inbroduotlon of liwlta !• th« 
quantum Junp that allowo uo to prooood from olonontary mathamatloa ouoh 
ao algobra and gooamtiy to hl|^or mathoaatloa « tho oalouluo* 



OMootifoo t 



Tho follofoliig objootiTOs will bo aasooaod on the second exam, closed 
book^ ono hour in length* 




milT 4t; Limits and DoriTatiwss 



1* Tho student will dofino tho following toms* cr otato tho following 
thooroBsr limit* continuity* tho limit thoorons (text designation 4*16, 
4*16* 4*17* 4*18* 4*19* 4*20* 4*21* 4*22* 4*28}* dorifatiTS* tangent lino* 
continuity of a differ antiablo f»n thoom* 96^ accuracy is required* 

(The student will find that this is one of tho oruoial objoctlTos of tho 

course* If he has difficulty with it he is adTlsed to seek aid from the 
Instruotor*) 

2* The student will restate the above deflnations and theorem verbally 
(in writing) without tho use of mathematical symbols* He smy use graphs 
and Illustrations* 70^ accuracy is expected* 

8* Tho btudent will be able to solve a set of problems similar to those 
assigned for homework* 70^ acouraoy is expected* 
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UNIT 6 1 Differentlittloiv of ilgebraio Punotloao 

AXeobrmio f«notioM oro onoountorod Tory often la practice# In thle 
ualt we win de^p a eet of tof ereatlatlon foiroXt* that will allow ue 
to find the derlwatlre of ewery algebraic fuaotlon# 

ObJeotlTCca 

The following objectiwee will be aaeeeced oa the eeooiid excn» oloeed 
book» one hovr in length# 

1, The student will be able to define the following tenai or state the 
foUowlag theorems#- sun formula, product and quotient fomtulas, the chain 

rule, and hl^er derimtlTes, 

2. The student will state the abore definitions and theorems werbally 
(in writing) without the use of mathematical symibols# He may use graphs 
and illustrationst 70^ aoouracy is expected# 

5. The student will be able to solwe a set of problems similar to those 
assigned for homework. 70% aoouraoy is expected# 



njn 



UVIT 6t of tho Dorifoti^ 



Tl* hwo already diaoueaed one applioaido]i of the deriTatlTan naBMN" 
ly the problem of f iadlnc tansent linea to the graph of a fuaetloa* One 
of the oomoa applioatloaa of the derdwtlTa ooaoeraa the beat way to do 
aonathing • naxinum or walaea of a funotioa« The deriiratiTa la 

uniquely aulted to thla application* The derlwatlTa la alao uaed to find 
bhe waleelty and aooeloratloa of mowing objaota* Wa will be oonoemed 
with these and other applleationa of the derlwatlwe in thla unit* 

Obleetlwaa t 

The following objaotlwea will be aaaeaaed on the aeooad' exam* eloaed 
book* one hour in length* 

1* The atudent will define the following terns or state the following 
theoremat taa{!;eiit line* extremum of a function* rules for finding ext«* 
remum and infleetlon points of a funotion* Rollers theorem* ooneawe up- 
ward* eonoave downward* Mean Value Theorem * weloolty* aooeleration^ anti- 
deratlTS* 

2* The student will restate the abowe definitiona and theorems werbally 
(In writing) without the use of mathematloal iiymbola* He mmy use graphs 
and Illustrations* 70^ aoouracy la expected* 

5* The student will aolwe a set of problems similar to those assigned 
for homework* 70% aoouracy la expeoted* 
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TJNIT It The Definite Ihtegra.1 



In this unit m lntr«»duQe the other prinoiple topic of the oaloulne, 
the inteerd* Certain additional oonoepti are introduoed in thie unit to 

lay the foundation for the integral* The theory of integration ie the 

\ 

moat eleg^KRt found in the oaleulua* 

Obdeotiniaa t 

The folloalng objeotimea will be aaaeaaed on the third exam* oloaed 
book* one'ho^ in length* 

Ihe atudent will be able to define the following tome and atate the 
following theorenas vippw bound* lower bound* upper and lower Integrala* 
theorema 8*9* 8*10* 8*11* 8*12* 8*18* definite Integral* theorem 8*15* 

Fundame ntal Theorem o f the Cdculua # change of variable tranaformation* 
aequenoea* Rienann auna* intermediate Talue theorem* BO% accuracy* 

2* The atudent will be able to reatate the abore theorems and dcflnatlena 
Terbally (ba wdting) without the uae of mathematical aynibol^* 70% accuracy 
ia expected* 

5* The atudent will aolwa problems similar to those assigned for home- 
work* TO^C accuracy is expected* 
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UNIT 8t JipplioatioM of the Int#gr»l 

In thU xBilt w will ^ **»• TOlle**!®”* of tho 

latotcnl <• tho dotormlaotlon of tho arow houndod hy roelono In 

ToiuBO oontolnad in lolld flguroi* 

OfcJootijest 

Tho folloolng ohjootltoo nill ho aaaoaaod on tho third omn, oloood 
bookf OBO hour in lesgl^* 

1. Tho ftudoBt will f lad tho aroa to « roglon houadod hy algohralo fun- 
otiono* 80jS noouraoy !• ro^oi**®^* 

2. Tho otadonb *1U fiad too Tolaoo of ooUdo fomod hy rototla* al- 
sohrdo fuBotloB. ahoat tholr «lo. aoouraoy la oxpootod. 
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xmiT S)r T«miaal Obj«otif«s 

4 , t«d in th* oouM* inteodoetloii. thl. oonrw !• a*»l6««»4 
glM thn •tud«rt «n rt)lll^ to porfom tho proooo.oe of dlfforontldtlon 
«d lnbo,P.tlon »d to apply th. proo—o. to oonnon probl«.. thl. 
«dt 1. d..l*nad a. a of th. pa.t .l^ht nalt. «d. - pr.p«r.tlo« 

for aa...«wit of th. ooxBf.. oh3.otlTM. 

Ob JI^otlTde t 

1 . tt. at»d«* mu apply th. pro dlff.r«itlatlon or Intogra- 

tlon to a U.t of 100 funotloaa. U.. of tri>l.. mil h. pornlttm In 
othorm.. ««m«atlon oondltlon. mthont tin. Unit. 90,1 «.onr«.y 1. 

•3ep«ot6d* 

2. Th. .todMrt mu .OIT. a Hat of 20 oonnon prohl«. raqulrlng «». 
«, of th. pro...... of lnt.gr.tlon «d/or dlff«r«tlatlon. Oa. of 

tabla. mu b. p.«s4tt.d in othorm.. .xanlnatlon condition, mthont 

tine lialt* 70 J{ Aoouraoy !• •xpaotad* 



Text: 



Calculus and Analytic Geometry? 
Addison Wesley*, ^vd, Edition© 



Thomas 0 George B’« 



Ui^IT X Rate of Change of a Function 

T G-no<'al Ob iootive - tha stiidenb will baoocie r.aciua;i'.v:.oa with the analatio 

s£ aSi'SiM Msg« 

specific Obieotivo •• (1) the student will define in one sentence tbs terra 

slope of a straif^ht linoo 

(2) Given the graph of a line 5 he will calculate the 
slope of the lino© 

(3) Given the eq^uation of* a line^ he v/ill determine 
by analyi'iis the slo^.e of the line 

(4) The student v;ill state in one sentence the relation- 
ship betv/een the slope of given line cmd the slope 
of a line perpendicular to the given 3.ine<» 

(5) The student will derive the equation for a atrad-ght 
line in both the point-slope form and in the slope 
intercept form© 

(6) The student will solve problems 1-24 in section 1-5 



of the text© 



UIhII' I I^at© of Ghaivj© of a Fuacticn 



Genei'a?.. Objectivs: Tho studeni? will know the xdeimxxis ox 'Che bex-m .•.imcuo.on and 

how to graph a fimctio 2 i« 

Specific Objective; 

1. The student wUl define the following terms in- one sentonce 
for each item: variable, independent and dependent variables, 
domaixi of a variable, range of a variable, function, ^ 

I 

2. Giveii a function, the student «iU be able to g.-aph the function 
on a set of cartesian corrdinate axas, 

3 . The student will do problems 1, 2, .p, ^-5 & 5 in iiection 1-6, 



I 
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UNXT I " Hate oS Chanije of a Funotaon 

^ ii-iii kpow how to obtain the dorivativo of a 
IIIo General Objectives The svudent va. 

function using the A process. 

^pacific Objecti"*-’’® • 

1. The student will disting.Aish between the secant line between 
a.av two points on a given curve and the tangent line at aiay 

ooint of the two points given on the curve. 

The student will, in 2-5 aontenoes. explain the rel.-.tionship 
between tne slope of the secant line between any two points 
o. the curve usin, the conc.pt of the Uniting value of the 

slope. 

j. j.‘ .. vjill evaluyi.i'0 tlie slops of 

3« Using fchQ^ process, tne student ua. 

curve at :my point. 

ho The student v/ill write the e:iuation definiag the derivaT^i 
a function. 

5. The student will graph the function, using the value of the 
derivative to deterUne horiaont .1 t.mgenta to the curve. 

6. The student will do problem 1, 3. 5, 7. 9. ^ 

n '-1 z R 7 Q 11 , l8, & 20 in section 

section 1-7 & problems 1, 3, 5, 7, 9, i i 
1-8 










UIWT I - Ji-ate of Ch:mge of a Function 

General Objective - the student v/ill be able to solve veloci'oy and rate 

problem 

Specific I - 'fhe student v/ill escpresa the velocity of a moving body 2.11 te.t'ms 
of tl'iS dofining ©icprQS»JXOii ox tiis d©riVc4txv©o 
II - I’he student will express the time rate of cha>ige of a physical 
quanity (y) expressed as a fu;action y f (a) in terms of che 
defining espressi^n of the derivative o 
III - ^I?he student will expres-s t:,ie ^jeometrical gate of change of a 

function in terms of the defining expression of the derivative* 
IV « The student v/ill solve problem 1, 7« 9® 10 5 section 1-9^ 
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UWXT I - Tiate of Change of a Function 






General Objective 



Specific Objective 



The student vdll know how to evaluate 



the limit of a 



function. 

i (1) The student will in tv/o to three sentences o give 
definition of a limit o 

(2) The student v/ill in tv/o to three sentences, state 



when a limit may or may not exists 



(3) The student will solve £,roblein3 l<^-7 section I'^dO. 
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Unit n •" Deriv.-^tiv© of Alsobraic Functior.,3 



Qenox'aX - Tl'ie ©tudont will knov; the expi:'e.' 2 sionv^ Tor the derivative of the 
©inipXe morioiaU- 8? poXynoniio.1 eJ.ge'ox'aic functions. 



<S].ej.U‘ic The i^itudent will state and prove the fomtula for tlu dorivatlTo 

of the fvuiction 0^, Q, 

J f 

,'3;:iOcific n\ 'fhe student v?ilX stato and derive the for;>aila for the derivutivc 
of the f miction when n is positive integer 

opecific III* fhe student vill state and ciei'lve the foramla for the ceriVfvtive 
of the fimction U q,-^U where -j: ^yij and £vom it devellop an expr^ecXon 
for the derivative* of ^ ^ " 

Bpeoific IV* i‘b.e student will state and dex'ivo the forraiO.a fox* the derivative 
of y - •'f-’V'" where ,l\, differentiable functions of x 

Specific © 1 © ©tu.ient will do problems X-15o l6, 17 19 ‘■•md <22 in section 2-'.U 









uiiuiAiHui^p w<imp|iiipp«qiB!i8nvi 






- 'Bio jstuoien'u wllX Icnov; the forr.uua'?-for the deri’'.'ati7.%^of r:-.t 2 .ona.l 
aif-;eb’r :\ic e>:,yres scions » 

•, 3 c;.iac X., Th 3 3 -iudent will r.to.tc and deri,vo tV.o Xowrala foi’ t|;e 
..Vt ih© j5s;‘oduo'l/ Ou i:wo dcli':t'orc?'.wia.3.i.e fiAiictlO!i£> ^ 

vjnaci.'ic II » The student vnlll st^te and denive tlKi fcruiula for t.io der,-.7;:v'*;:-..'-' 
of "quotient tf:;:. of tv/o differentiable fuiictioiiB,,. 

' J If" 

SoeoiS'ic in» I'lie sftufient vdU stais an<5 derive Uie fu^'rnila for tte ctor^ 
uith I'sspsot to V o4 M” ^ p 0 E 2 .t;i.TO iiitsser .. 

function of x 

Specific IV o The student will do problems X'*15 Section 2«2» 



Gea^rsO. «• The) student vdU know how to obtain the derivativ® of alg®b.rai.c 
functions In which j is an. irap3.icit fimctiar* of Jf. 



i 



Gpecifi© I. Gi\'©n eqiiation in which eceprossed implicitly as a function 

of x« the stVideiit wiU<l be a bio to obtain ox the iiAncvion 

i|;c 

S-QQcif^c IIo The student will bo able to obtsdn th® derivative of th® fimction 



SpociixC Xlo ‘m® swaonii wa,xx uw vw v.*., ^ 

p(^'^ where /I is some diffex^entiable function of )c ^ xb th® 

4atlo of two integers and ^ o 



Specific nie The etutot will do problems 1? 2.j 3? 

30, 31 Section Z^3 












wmmm 



(JenerKl -• Th® atadent will know How to eivtii.idta ths incremaat of a function when 

the independent Vr-Ariab3.e widver^oss -jii inc:?ement 

Specific T. tta student vsill in his own words distinguish between the principa-i. 
pLt and the rsmailader of an inorsnient in a function and deraonatrate tnsae 

quantities in £i graph » / 

Specific II o Th® student will be able to the value of a function 

to a given order of accuraoj’- 



Specific IIIo The student vjil3. do problenis Section 



General - The student v/ill loiow the chain rule in obtaining' the derivative of 
functlo.5asv 

Specifio lo Th© student v/iXl define ^^hat is meant by tha term '’pa)?ametrlc 
equations'’ and viill state vmen pax'-atnetric equations occux^* 

Specific II « The student Mii:i state the chain rule for obtaining the derivative, 

of two fmetiouBo v« to) ’ M 

^ j o'"' 

parametric equations „ 4 ' as functions of 

. the dei-ivative hy tvi/o methods 



% 

Specific IIIo aiT«n a pair of 
the student will obtain 

i« using the chain rule 
2o elimination of the parametsv* and subsequent 

Implicit differentiation 



cS^yc 



Soecific XV o The student will do problems and 6 -XO, Section 2^5 



Geiierr,! *ho student wilX know the moaning and appllcat3.on of tho differontialo 



.^ipooific .to 'fho atudeiit viU define the differential and give geometrical 
interpretations of ^ d.'f. 



^pacific The atMeat will know how to 
and trfo^^ Si'orent i al of a function 



obtain the second derivative -■ci''' 



Specific IIIo The student will state all of the formulae derived for the 
derivative of the sagehralc function in terms of the differential 



The student viill do problems l«»8t 14-3.8 o Section 2-7* 



Speoifio XVo 
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Unit XXX Applications o.t 



X 0®m:^*€?a OI46stiir4J& Ite tlJ’ f^^lgnl^ricanoa of t^© 

and »0Gt*:jKt d®i'ivatl%'‘e x*j'i'oh iN^spcsco to cvs£’ve tnaclne'« 



o 

ERIC 



Sooelfic 0b.1©c*5i'«roiSi^ 



“* * 



I'H'Ten. tbe stiidenii v^'lXX bs s5)lo to skatch the 

%' 

5T.ix’t'^5 of ths by tho ^^(nXm'kag tsjo proc.GdnyeB| 



p. 

C 



(a) Obtein t’-a firat teivatlTO^ '7(}9 to dotemlne 
iKJ'rlaor&t'aX tsofxgeat points > and (b) ©xsilno tha roots oi 
tl 2 .s -> 0 ’Ijo dsterxrsln© tbo sloxJ® oi the 

Xin© b© tween the horiijsontal tangents « 



C» 



Sii’,52i fe") the student tiil3. be able to sketch th© 

Si ^ 



ar-T© of the fm^vtlon using, the teat of the second 



^‘r*v 

to deteitid.iie the shape of the concavity with 



tlielr spproprisJX'® intertrsilo * 



ffee student will define what is liBsat by the terni 



jiioint of infl.eotioiia 






r 



(ifiven ^ the student will detsmln® tha poiniis 
of inflection ,•> 

'’fhe student; will do problems 1*5 section 3*'l ond problems 



I,2,4«3t8tl0 section >-4* 



UNIT in « Applicationa of the Derivative 



General Objective • • 
Specific Objectives 



The student v/ill knov; how to solve related rate problems 

(1) Given a geometi’ical functional relationship in 
v/hich the Vii\riables are time related o the student 
\/ill express those relationships in the foiTii of 
an equationo 

(2) The student v/ill solve problems 3o5fl657»3 
section 3*‘2o 



UNir IXX Applications uX the -Deri vativo 



in<> Gonei'al Objective - The student will knov/ how to solve maxima and minima 

problems o 

Specific Objectives •« (1) Given a description of ssome functional relation*^ 

ship, the student will write an bviuation for the 
quantity that is to be a maximum or a minimum. 

(2) With the use of the tests involving the first 

and second derivatives, the student will determine 
those values of the function v/hich are maximum 
or minimum. 

(3) The student will volve problems 2^-^10 section 3-6. 



UiUT III « Applioationo of the ‘Derivative 

IV 0 General Objective « The student will loaov; the mean value theorem.. 

Specific Objectives (1) In one to tv/o sentences, the student v/ill 

define the mean value theorem for a given function 
y » atp and is continuous for ac x cb. 

(2) The student will solve problems l-pt section 3-S. 













« ( 



<*> 



I. 



Goncral Objective - The student v/i3.1 Imov/ how to 

Integi^al of a function. 



obtain the indefinite 



Specific 1 



l*ho student wiU escplain in one sentence, the relationship 
between anti-^difforontiation and indefinite integration. 



Specific II - The student will write the formulas for the following 

di.fferential functions* 



/> 

du 

*7 

1 adu 

J (dfi + dv) 

Ju“a« 

Specific III The student will solve problems 1^*25 in section 4-2. 



Unit XV - Integration 



II. General Objective - The atudent trill know the applications of the 

indefinite integral* 

Specific I - Given a differential equation, the atudent will solve the 
equation dotomining tho qpoolfie value of the constant of 
intogration for prtacrlbod initial conditions. 

Spioifio II - Given tho genoral atatonont of the notion of a body, too 

atudont trill derive the equations for the velocity and 
position of tho body as a function of tins* 

Spseific III - The atudent will solve problems 1, 3f 5f 7t 9t U ** 13 

section 4«3« 



o 



XV Intesratioa 



IIlo 0«Mral Obloctive - The student wlU ki^ how to differentiate and 

integrate sine and cosine functions. 

Specific 2 « Using thai^ process, the student will <^erive the expression 
far th« derivative of the function, y *> sin u. 



Speeifie II 



The student will derive the expression for the derivative 
of coo u, using the trigononetrio Identity relating coo u 
to sin u and the derivative of sin u. 



Specific III - The student will write the formulas for the following 

differential function. 






cos u du 



sin u du 



Speeifio IV - The student will solve problems 21-36 and problems ^K)-60 

in section 4-3* 






IV. General Objective - The student will Icnow hov/ to obtain the definite 

integral of a functiono 

Specific I Given a function r/ « the student wi3.1 define v;hat is 

meant by the definite ^tegral between the limits of a C: b 
in terms of the indefinite integral. 



GoiV'jrrX Uf'.;. fsiviviunt v;ill Iaiov/ nc/-' j '. ,'■> .’ ^‘--* 

c. o'XTTQ >jra©f '.'ibn*’} ■; '■• - 

Specific 1 - Givan a. PmoUon y on tho closed iri-* 1 

tho Btuuont ^rlXl by t-lio iiiothod of "r * . * ••0 ‘c 

jractangiura'’ strips cal.ovil'ite an a;opncn::l!y;cr.v* ■ v n’v:; c'-‘,';.i 
under the curve s-’-veii by the foncUon y =« |bf, « 

Soaci;eic II The student will solve problems 1-:? sect ion k$. 

ij-oooific in «* The obiUont v/il3. derive tho, relation ship botwoon ' 

and the de:?indte integral ^ 

Specific IV •• The atndont ’nllX state the fundaraeccnl theooir of the 

intC/p2‘al c •alcn.’l'as » 



‘ ^ ri’ 

'•4>C 



m r« r* 

bt.*' I ^’a / 

i»vtv I-! > , ./ . , ' 



Speelfis V The ^atudent . ill aolve p^'ibl 

aecticr. t-O and problems 6'>-42 section ^:--9 






lo ^ 



UNIT V « Applications of the Definite Integral 

General Objective The student will know how to calculate the area betv/een 

two curves o 

Specific Objectives (1) Given two functions ^ stud© at 

vdll graph the two functions and set up the area for 
the differential element « y^) 4)< ^ 

(2) The student will then be able to v/rite the expression 
for the total area between the two curves betv/een 
assigned limits using the funda.nentiil theorem of the 
integral calculus o 

.3) The student v/iil solve problems 2-8 ^ section 5-2 • 



UNIT V - Applies ations of 



the Defin3.te Integral 



General Objective « The student will knovi how to calculate distances traveled 

by a body when u'loving v/ith a variable velocity o 
Specific Objectives (1) Given the function v ^ ) « the student v/ill solve 

the resulting differential equ .tion for th€> distance 
traveled betv/oen assigned lir.ite of using the 
fundamental theorem of the integriil calculus o 
The student vjill solve prob3,ems I'^S^ seouion 5*^3 «> 



UInIT V App3-ications of the Definite Xntegral 



General Objective •* The student v/ill knew how to calcula/ce volumns of 



solids produced by revolving areas about given ajces, 



apeoifio Objectives - (1) Given the fujnotion y v. the student will wi'ite 



the expression for the elemental volume consisting 



'A ^ 

of a ’^slice” of radius ymri. of thickness c 

(2) The student will then write the exju-ession for 
the total volume betv/oen assigned limits using 
the fundamental theorem of the integral cai.culu8.> 

(3) Given the function y \H), the student will write 
tli0 0X’oi'03siOii ’?0!T uii0 olsr/iQU'CcxJ* voXur;i0 

of a 'tshsll’* of radius y^i and ■Ghickness ^ » 

(^1-) The student will then vault e the? expression for 
the total vo3,ume hetv/een assigned 3.imits using 
the fundamental theorem of the integreJ. ca3.culuSo 
(3) The student will do problems 1-8^ section 









WiiSMIttWiiyi 















TiT-jri: 1" '• of Iba I-..;f.i.o.it3 Inte^;ral 



General Objective The atadent kno--; hoy to calciaate the arc length 



of a plane curve a 



Specific Objectivea - (1) The student v/ill derive the expression for the 

arc length of a curve (y ) U3in:; the mean 

value theorem an:?, the i’ViidaiaientvUl th.eorj^r.t of the 



1 i it 3 g’r ul c al flulu b 



(2) Given a function ter:".:;; of p-.ir.i-v^tric aquations; 



the student v.^rlll 



calculate the lengt’i uv c?.ro of c’-irv: 



be t’.v ::?en (jssi/'med 1 ;1 ’ uL ts 



(p) The stuideiit \.dll solve urobls^ajs section 5'“-^?^ 



■k'ji’i? / ikpylltJ'.J'.i.ivrs of tive Definite ';'ntecr;/i 



o Gsrie.r?5il Obleotd.ve - The f?tiident L'ill h.now .hovj to calcu^lat-e the area of a 



surface of revc.lution.. 



Specific Objectives - (i) student. lalXl d.erlvs the tiiro expressions fo.T 

G 



surxuco arec; genex’.itod by a fuDction j >.•-.• 'y(p.j? 
Vfh^-TX rotated about t;h© :c cr y axisp using the 

fundarijent;?.! thsox'd-n of tfc ij?j.tssral calculu.s..v 

(2) T;^c* sSuident vnlll boIvu uiuvtlejrs 2, .3, ,4^5. and 6^ 



section 3*^7 
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(aonsral Objective -• The student will teiow J:cw to c^lculata for the center- of 

mass of & body« 

Specific Ohjectivaa CX) I’ll® student will derive the eciuations for the 

center of raasa of a system of discrete p£irtic3.eiS0 

VV\ 

using the principle of 

(2) 'Hie atudeiit v;ill derive the equations for the 
center of mass of a body^ 

(^) Th© student wi'JJ. solve j.roblems 1-5 v, section 



Unit V - Applications of the definite Integral 

VU - Qeneral Objective - The student ^dJ.1 know hoif to calculate the work 
done by a variable forces 

Specific X <• The student will write the expression for work as 

defined in physics o 

Specific II - The student will derive the equation for work done by 

a variable force over assigned linltSo 



Specific III- 



The student will solve problersis 1-6 Section 5-13 o 



